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(54) HHCTIVMEHT JUIH XOJIOJIHOfl PA3JIAW TPYB 



1 

Hxriprrawe oTBoaaac at mcwwoo^piOotkc, 
apojmsmeBo ww o6pa6on«. onepcmft » Tpy 
6m n MomcT 6*m hokwmomho np* oicoina- 
tbjmo* oopaooTKo touaompvicacRX anepcnril 
ipyff AM ranpo-imeBMO- n whtwhhx act*- 
ne* motoaom AwjKjpMamioHHore npoTumBttow 

CxOpHOBlJOt*). 

H3BOCT6H KHCTpyMein fliw prmnni rpy6, co- 
flepwimd* cryneHwyw onptaxy c Binpwco- 
bbmxmmm ia Nee gefopMHpy»a*KMit kojimumw^ 
hb oca onptBKN BunonHcm mwHKnpw^eocm* 
picnraca. * crewca* onpaBK* - paflMamioie 
OTtcpciKJi, t» topotx ronen - pwwiMW 
ran*. cooomawtunecB c oTBepcrfWMH onpasKK. 
HncrpyMtHT cnaGxceH chctcmo* noara ptOcwct 

XHUKOCT1I B o6"pa30B3JKHWC OTBtpcnutMH n fWtt' • 
MM KAIOJIbt [1]. 

PanenxTentnoR cmadkoh Me*ny noBepxjiociwo 

TpytibI H pa6oTKMK KOJttUaMM HpH pi60TC 3TO- 
TO HHCTpyMCHTS HBJIXeTC* IlipOBOM cnon, o&- 

puyvxaHHC* b pc3yiTftTaTe narpcBa paCo^M 
BOUDcocnc b nonocTM HHCTpyMeKTa no TCMne- 
paTypbi !rapoo6p330Bairaji, oh paobiacT tojtiko 



2 

mo npenBBpHiejiBHO HarperoMy flo tcMntpaiypM 
ropjnero flc4>opMHpoBaHWi Mtnnn* Tpyow. 

HeooctaiKOM* noro HHcrpyMCint bbjuctoi 
to, no xoi* nonnnoBKM ic paoore oh ipe6> 
er npnwm paooqefi xjudcoctmo oojiocth h 

5 npeffMpwTenwioA pa3aa<m 3BXOfl»oro kowu 
TpyoM. Ha BMXonc in tpyow nooie oxoina- 
khjc npooccca pmiw HucrpyMCHT HarpcBBCTca 
AO TCunepaTypw buxuc napoooptaoBaioui paoo- 
<*ft bowkocth, *to BM3MB3CT onpeaeneHHwe 

10 Reyno6c7BB npw 3KcnjiyBT8UBH» Totooctv o6pa- 

60TKX OTBCpCTlrfl TUCHM HHCTpyMCKTOM HCBM- 
COSCM. 

UUnv jDoCpcTeioui - noBwmcHMc Kanecraa 
o6pa$oTKH* 

15 nocTaaneMnaji uenfc nocTHracTOi tcm, w h> 

BCCTHNfi HHCTpyMCMT, COOCpxaiUHM HOflyW OH- 

paBKy c HacajrcHMMMH Ha Mce nc4>opMHpyia- 

[UXMB 3JieMCHTBMH, B CTCHKaX KOTOpOM BMnOJI- 

hchn paimaiiMiMC oTBCpcnw, a Ha Topuax 
20 fl c<jK>pMnpyioiioix ijicMCHTOB, o6pamcnHbix OOHH 
k npyroMy, - pajwaJibHbie na3M f a tskxcc ho- 
TotHHV paooqeM xchjucoctm ojw nonaw cc a 
o6pax>BAHHwe oiBepcriWMH h naiaMH Kaiianw, 
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cHafi*eH cMOWTHpoBaimMM b pacTO*nce onpas- 

KK C B03M0XCH0CTbl0 OCfBOTO ncpCMSUICHHH HO 

jiwm tinoKOM c nopumcM, Ka HapyjKHofi no- 
BcpxMocni Kotoporo BbmojmeHa Konbuenaii npo- 
roMxa, cociDOieHHajf c nojiocrwo mToxa h c 

OAHMM M3 paXWaJIWIblX OTBCpCTHM OnpaBKH, 8 
IIOJlOCTb UTTOK3 COCAJTHCH3 C HCI01HHK0M pa&V 
«KH ttHAKOCTH, B K3MCCTBC KOTOpOH HCHOJlb30- 

• Bana cMajbiBaioiirafl xoiAKOCTb. 



ro cnofl - 1000 1100 mkm. npH ABHtfe- 

HMK HHCTpyMCHta BIIH3 npH nOAJOUC K BCpX- 

HeKty TOpuy aarcnoBKH 5 b uitok nocrynacT 

CMa30Wia* JKHAKOCTb (M3CJ10 MHHyCTpHaJlbHOC 

20-30), KOTopa* HanpaanncTai vcpc3 paAHajib- 
mmc OTBepcnw a onpaBKC k paxwajTbHMM na- 
3aM Ha Topuax nepBoro Ae<t>opMnpyioffiero 
3neMetfra« II pn nooicnyiomcM rbh^chmh HHcrpy- 

MCHTa BHH3, UITOK ncpCMCBiaCTCH BBCpX B 



H3 ll*|dJMOalwUUMI <i\ivu\vr»iw» 

lla *epre*e noKasan o6whh'biui npeAnara* to nocncflOBaicnbHO pacnppnaeT cMawwyio W 

Moro RHcrpyMCHTa , pa3pe3: koctb k fle*o P MHpyiomHM 3ncMCHiaM. Opn o6- 

HHcrpyMCHt coAepxrr KopnyoonpaBKy l f no paiHOM xoa* HHcrpyMcina uhok B03BpamacTO« 



och onpaBKH BbmaiHCHO umnmnpinccKOC or 

BCpCTHC C pa3MCtUCHHblM B HCM nOABHttHMM 
* 3J1CMCKTOM - nonblM UITOKOM 2 C HOpUlHCM, 

BbmomiciiHWM 3aonHO co uitokom. Ha nopui- 
tie BbmomieHa KonbueBaa npoTowa e, coeAH- 
neiaia* c noJiocTbio z nnoxa. B crcBxax orf- 
paBKB npeiiycMOtpeHM pajwajibHbic OTBepcnw 



B HHXCHCC RCXOJUiOC nOJJO*€HHe, flCTaJIb H3BJK> 

xacTca H3 onopHoro CTaKaHa n urkji noBiopa- 
15 eTc*. 

3KOHObortccKHMT 3<M>€kt ot Hcnom>30Baim* 
npcnnaracMoro HHcrpyMCHTa npn h3totob nc khh 
KOMiuieKTa neTaneH na anna par cocTaBJWCT 
50 twc py6. 3a cqcr yMCHbiueww npHnyacoB 



6 iia Topoax jxe<tK>pMHpyTOiuHx sneMCHTOB 3. 
Wtok, ycTanoBJieimbrit c BO3MO3KH0cn>» bo> 
BpTHo-nocrynaTCJibHoro zowkchjw b nonocni 
onpaBKH oTHOCWienbHo pajutanbRbix otBcpcmft 
b creincax, npcneAOBaTejibHO pacnpcocnHCt no- 2 $ 

TOK CM330HK0H ttHAKOCTH K 30H3M o6pa6oTKH. 
Pa6o«WC 3JICMCHTM 3 C yBCJWlHBaiOWHMHCa 

k Bbixony nnaMCTpaMH nocaaecHM hb wutsauk- 
pHMeacyio <DCib onpaBKH, iuiothoc npHMTHe 
flpyr k npyry pa6o*wx djicmchtob r yncpttaHHe^ 

KX B T3KOM COCTOHHHH o6ccnCWB3CTC« rafiKOH 

4, HaoinnHBaKMiicHai hb ncpcnmoio *aci* on- 
paBKH* 

Pa6oTy HHcrpyMCHTa mohcho npocncAHTb Ha 
npHMcpc oGpaGonoi ompcnw jmaMcrpoM 



pa cow pacro^KH 0TB«pcnw Ha nc^opMaimoH- 
moc n pot JintB aiwc 6c3 chuthji MCTanna* 



OopMyna H3o6pcTCHHJi 

HncrpyMCHT an* xohookok pasnavi Tpy6, ooocp- 
xcaupol nonyio onpaaicy*c HacaxcHHWMH Ha net jick 

()K>pMHpyiOIQHMH 3JlCMCHTaMH, B CTCKK3X KOTO- 
pOH BbOTOnHCHbJ pa/DDJIbHbte OTBCpCTKfl, 8 H3 

Topuax fle<t>opMHpyioumx 3jicmchtob, o6pawe»- 
hmx ohhh k ApyroMy - pajwanbHbie nam, a 
tjuokc hctotok paDowfl XHjucocTK ww nona* 
qn ee b oopajoBaHHbie oTBCpcnuMH n naaaMH 
xanajibf, o t a h i a » w h h"c « tcm, 



npHMCpC OOpaOOTKH OTBvpCTHH WWMCIJWm « - JL jr. La n MMrM 

r r Ad rmRwu rumminnRaHHUM B nOJIOCTH OO- 



6bi c jnoMerpoM orBcpoiw 67 mm h TonnxH- 

ROH CTCHKH 10,5 MM, M3TCpHail - ifflpKOtnoV 

HHo6MCBbm annaB Mapxn 3-125. 

06pa6bTKa npOH3B oaktc n Ha BcpTHKanbROM 
npcccc Monwm 11-6330 c ycwmeM 100 tc 
HiicrpyMCHT saKpcnJwcTCH b BcpxHCH TpaBep- 
cc npecca, oTBepcme b rpy6c pasnajor Ha 
pa3Mcp 7&°P9it4 c HaSopoM pa6orox 3jicmch- 

TOB Si HapyXHbtMH iXHBMCTpaMH COOTBCTCTBf RHOt 

67^0; 68.75,7035; 70,55; 70.06 ♦ 70,08 mm. 4$ 
HpH o6pa6ancc Hapyxofbra njiaMCTp Tpy6w yBe- 
mromacrcH ao 90 mm, ynpyra* yeajnea coctaB- 
jwct 0,47 - 0,52 mm, Bcmrnma ynporocHHo- 



OH CHa6xtH CMOHTHpOBaHHWM B nOJIOCTH OB> 
paBKH C BO3MO2KHOCTM0 OCCBOTO nCp^MCmCHHH 

noJibiM iutokom c nopiuHCM, na HapyxcHofl no- 
BcpxHOCTH KOToporo BbmonHCHa KonbiieBan npo» 
towa, cocAHHCHHan c nonocTbio unoKa h c 

OAHKM H3 paAHaJTbHblX OTBCpCTHH, 3 nOJTOCTb 

urroKa cocmntm c hctowhkom pa6o«H jicha- 

KOCTH, B KVWCTBC KOTOpOH HCnonb30B3Ha CM3- 

3biBaK>man awucocrb. 

McrcnHHKH HH^opMaimw, 

npHHHTWC BO BHHMaKHC npH 3K01CpTH3C 

1. ABTopcKoe CBHACTenbCTBo CCCP H* 614862, 
ten. B 21.0 41/02, 13.U.76 (npoTomn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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[see original Russian for drawing] 
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